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Abstract Mindfulness-based interventions have demonstrat-
ed to be effective in reducing stress and health complaints in
clinical populations. However, to our knowledge, biological
health markers have not been used in studies of the effective-
ness of mindfulness programs in caregivers of people with
autism spectrum disorders (ASDs). This study aimed to assess
the effects of a mindfulness intervention on mood distur-
bances and health complaints in this population compared
with non-caregivers. The design of the study was quasi-
experimental, with repeated measures. Self-reported health,
cortisol awakening response (CAR), and afternoon cortisol
levels before and after a mindfulness session were assessed at
the beginning, middle, and end of the intervention. There was
a significant reduction in mood disturbances and afternoon
cortisol levels during the sessions in all participants, with the
reductions being more pronounced in caregivers. Moreover,
all participants showed fewer depressive and somatic symp-
toms at the end of the program, with an improvement in their
self-perceived general health. Nevertheless, the CAR levels
had not changed significantly after the program. Overall, these
results indicate that mindfulness group therapy could be ef-
fective for reducing health complaints and reinforce the valid-
ity of these programs for caregivers.
Keywords Mindfulness . Health . Caregiver . Autism
spectrum disorder . Cortisol
Introduction
The negative consequences of caring for a relative with a
diagnosis of autism spectrum disorder (ASD) have been wide-
ly described in previous research (De Andrés-García et al.
2012; Ruiz-Robledillo and Moya-Albiol 2013; Ruiz-
Robledillo et al. 2014). Caring for such a relative is associated
with high levels of burden, depression, anxiety, and poorer
self-perceived general health (Ruiz-Robledillo and Moya-
Albiol 2013). Although previous research has highlighted this
issue, few studies have assessed the effectiveness of psycho-
therapeutic intervention programs in reducing self-perceived
stress and health complaints in caregivers. Most studies re-
ported to date have implemented educational interven-
tions for training parents how to manage the behavioral
problems of offspring (Singer et al. 2007). However,
there is some evidence that behavioral-cognitive or
multi-component programs oriented to caregivers have
positive results, reducing depressive symptomatology
and self-perceived stress (Kirkham 1993; Nixon and
Singer 1993). That is, although this type of intervention
could benefit caregivers, little is known about the effi-
cacy of new therapeutic approaches, such as mindful-
ness interventions, in caregivers of people with ASD.
Mindfulness interventions have been implemented with
excellent results in diverse samples of informal caregivers
(Birnie et al. 2010; Franco et al. 2010; Oken et al. 2010). To
our knowledge, only three studies have analyzed the effects of
mindfulness interventions in caregivers of people with ASDs
(Ferraioli and Harris 2012; Singh et al. 2006, 2007).
Moreover, only one of them analyzed stress and overall health
in caregivers, showing an improvement in both outcome
measures at the end of the program (Ferraioli and Harris
2012). In the other two studies, only variables related
to the care recipient were evaluated and it was found
N. Ruiz-Robledillo : P. Sariñana-González : E. González-Bono :
L. Moya-Albiol (*)
Department of Psychobiology, University of Valencia, Avenida
Blasco Ibañez, 21, 46020 Valencia, Spain
e-mail: Luis.Moya@uv.es
J. Pérez-Blasco
Department of Evolutionary and Educational Psychology, University
of Valencia, Avenida Blasco Ibañez, 21, 46020 Valencia, Spain
Mindfulness (2015) 6:767–777
DOI 10.1007/s12671-014-0316-0
that a mindfulness intervention for parents reduced dis-
ruptive behavior in offspring.
Further, few studies have employed biological markers to
analyze the benefits of this type of intervention and most of
these studies have been carried out with cancer patients and
their caregivers (Bränström et al. 2013; Carlson et al. 2007). In
cancer patients, mindfulness interventions have been observed
to have a modifying effect by producing a decrease inmorning
cortisol levels in patients with high initial levels and an in-
crease in morning cortisol in patients with lower initial levels
(Bränström et al. 2013). With regard to pro-inflammatory
biomarkers, a progressive reduction in Th1 cytokine levels
was found over 1 year of participation in this type of inter-
vention (Carlson et al. 2007). In caregivers of people with
cancer, the participation in a mindfulness-based stress reduc-
tion (MBSR) program reduced cortisol and interleukin-6
levels (Lengacher et al. 2012).
As well as showing a benefit in clinical samples, mindful-
ness interventions have been reported to produce increases in
positive affect and reductions in anger, rumination, depres-
sion, and anxiety in the general population (Keng et al. 2011).
These results indicate that mindfulness interventions are very
useful in both clinical and non-clinical samples, reducing
health complaints and increasing positive affect. However,
this type of intervention has shown to be particularly effective
in several samples of people under chronic stress conditions,
such as chronic disease, burnout, or caring for people with
chronic conditions (Goodman and Schorling 2012; Merkes
2010; Minor et al. 2006). Some authors have proposed an
improvement in coping with the stressors and an increase in
trait mindfulness as main explanations of the positive effects
of this intervention in chronically stressed populations (Hölzel
et al. 2011; Shapiro et al. 2006).
To our knowledge, no studies have investigated the effects
of mindfulness interventions on health in caregivers of people
with ASDs using biological markers. As each chronic psy-
chological disorder has its own characteristics and differently
affects caregivers, it is necessary to assess the effects of
mindfulness programs in this specific population. Biological
markers of stress provide objective evidence of the effective-
ness of psychological interventions for minimizing health
complaints. Their use could reinforce previously obtain-
ed results in studies employing self-reported measures,
which may be more subjective and less reliable than
biological indicators.
Given this, we aimed to analyze the effects of a
mindfulness-based program (MBP) on mood state and health
complaints through the use of self-reported measures and
biological markers of stress, namely afternoon cortisol and
cortisol awakening response (CAR), in a sample of parents of
individuals with ASDs (caregivers) and parents of typically
developing children (non-caregivers). In addition, the efficacy
of the program for improving health and negative mood in
each group was analyzed comparing caregivers and non-
caregivers. We hypothesized that both caregivers and non-
caregivers would show better mood (less anxiety, negative
mood, and feelings of anger) (Lykins and Baer 2009), as well
as lower afternoon cortisol levels (Lengacher et al. 2012), after
each evaluated session of MBP. In addition, we hypothesized
that the health status of caregivers and non-caregivers would
improve after the intervention program, together with an
adjustment in morning cortisol levels (Bränström et al.
2013). Finally, we hypothesized that these improvements in
health and mood state would be more pronounced in care-
givers than non-caregivers after the program. We expected to
find this greater improvement in health in caregivers, taking
into account that they are a chronically stressed population,
and the MBP program is primarily focused on stress manage-
ment. This hypothesis is in line with the results of a previous
research in which this type of program has been used with
caregivers (Lengacher et al. 2012; Minor et al. 2006).
Method
Participants
The sample was composed of 13 participants: six parents of
adolescents with a diagnosis of ASD (one man and five
women) and seven parents of age-matched typically develop-
ing adolescents (seven women). The inclusion criteria for the
experimental group were as follows: being a first-degree
relative of an individual with a clinical diagnosis of an ASD
(all participants were in fact parents of the care recipient),
living at home with the care recipient, and being the main
caregiver for at least 2 years before the study. The inclusion
criteria for the parents of the control group were having
healthy offspring with no chronic illnesses and not having
been caregivers to any ill relative or exposed to other chron-
ically stressful situations in the previous 2 years.
All participants participated voluntarily in the study and
completed an informed consent form in accordance with the
ethical standards of human research (Declaration of Helsinki).
Procedure
Caregivers were mainly recruited from members of an asso-
ciation of relatives of people with ASD. Firstly, a meeting was
conducted with caregivers to explain the aim of the research
and the criteria for participation. In this meeting, participants
were informed about the contents and procedure of the MBP.
After indicating that they wished to participate in the study,
selected participants were interviewed to obtain information
about the demographic variables and information about their
caregiving status (years of caregiving since the definitive
diagnosis of their son/daughter, hours per week caregiving),
768 Mindfulness (2015) 6:767–777
care recipient characteristics (severity of autistic symptoms
and dependency level), and caregiver burden. A similar meet-
ing and interviews were held for candidates for the control
group, in which data were collected for the same variables
except those referring to care status.
Mindfulness-Based Program
The intervention program was run in a group format with nine
sessions: first, eight consecutive fortnightly sessions were
applied, and then an interval between the eighth and the last
session of 2 weeks. The contents of the program in each
session are explained below. During the first session, partici-
pants were introduced to the contents and the dynamics of the
program, the principles underlying the automatic pilot were
explained, and a short meditation was conducted. Homework
for that week was practicing mindful activity, mindful eating,
and short breathmeditation. In the second session, participants
practiced body scan mediation and discussed dealing with
barriers and the principles of the cognitive model of mindful-
ness. Homework for that week was practicing body scan
meditation, mindful activity, and mindful eating. The third
session was employed to underline the importance of recalling
pleasant events and of differentiating between thoughts and
facts, and to practice breathing meditation. Alternate body
scan practice with breath mediation and record agreeable
events were exercises recommended for practicing at home.
In the fourth session, long sitting meditation was practiced and
topics concerning stress, reactivity, and parenting were intro-
duced for discussion. Homework was alternate the practice of
sitting meditation and lake meditation and 3 min of breath
meditation at fixed times. In the fifth session, nature sound
meditation was practiced and discussion was established
about acceptance and tolerance. Homework for that week
was alternate sounds landscape, the lakemeditation and sitting
meditation, and 3-min breathing at fixed times and in difficult
times. The sixth session was dedicated to explaining walking
meditation and discussing the concepts of emotional debt and
spaciousness. Homework for that week was the same as that
of the past session, including the practice of walking medita-
tion. The seventh session included metta and mountain med-
itation and discussion of compassion, self-compassion, and
self-care. The practice of each type of meditation and metta
meditation was the homework for that week. Furthermore,
each participant addressed a self-care plan with all of the skills
learned during the intervention. In the eighth session, a gen-
eral review was conducted of the program’s contents with
short metta and body scan meditations. The last session was
based on the practice of metta meditation and meditation
without object, as well as closure of the program. As has been
indicated, several exercises were prescribed to participants to
practice between sessions and the use of these exercises was
recapped in each session. All sessions lasted approximately
2 h and were conducted between 4:00 and 7:00 pm to control
for diurnal variations in cortisol secretion (Dickmeis 2009).
This MBP was developed and applied by a specialist and
experienced therapist in mindfulness approach interventions
since 8 years ago approximately. In this regard, a psychother-
apist has been trained in the application of theMBSR program
and other types of meditation such as Vipasana meditation. As
a specialist, she is a recognized mindfulness therapist from
different national and international mindfulness-specialized
associations. She has taught several mindfulness courses for
clinicians and for patients with chronic conditions, bereaved
people, or breastfeeding mothers (Pérez-Blasco et al. 2013).
Evaluation Procedure
During the program, mood states, self-reported health, and
salivary cortisol (Csal) were evaluated at the time of three
sessions: session 1 (pre-treatment), session 5 (mid-treatment),
and session 9 (post-treatment). The methodology of the eval-
uation of Csal measures consisted in the collection of five
saliva samples (two samples before the session, “pre” and
“pre2,” and single samples immediately after the session,
“post,” and 15 and 30 min later). For the analysis, the mean
of the first two Csal measurements (pre and pre2) was
employed. In addition, each participant completed three mood
questionnaires (to assess anxiety, anger, and mood; see below)
before and after the aforementioned sessions. Finally, self-
reported health (depressive symptomatology, somatic symp-
toms, and self-perceived general health) was also evaluated
after each of these sessions. Before each measurement of
biological samples, participants were called by telephone
and instructed to abstain from eating, drinking stimulants
(such as tea, coffee, or alcohol), brushing their teeth, or
smoking during the 2-h period before the session. The proce-
dure in the evaluation process during the intervention is sum-
marized in Table 1.
Measures
Mood Profiles
State anxiety was evaluated using the Spanish version of the
State-Trait Anxiety Inventory (STAI-S) (Spielberger et al.
1983; Seisdedos, N. 1982). This inventory is composed of
20 items ranked on a four-point Likert scale from 1 (nothing)
to 4 (plenty) examining how participants feel at that moment.
The reliability coefficient is 0.62.
Secondly, mood was evaluated using the abbreviated ver-
sion of the Profile of Mood States (POMS), developed by
Fuentes et al. (1995). This version is composed of 29 items
grouped in five subscales: tension, depression, anger, vigor,
and fatigue. The total score was also calculated by summing
scores on all subscales and subtracting the vigor scale. The
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higher the total score, the worse the mood. Cronbach’s alpha
of this instrument is higher than 0.80.
Lastly, a Spanish version of the State-Trait Anger
Expression Inventory-2 (STAXI-2) (Miguel-Tobal et al.
2001) was used for measuring state anger. It contains 15 items
ranked on a four-point Likert scale and distributed into three
subscales: feelings, verbal, and physical expression of anger.
Cronbach’s alpha ranged from 0.67 to 0.89.
Self-reported Health
Somatic symptoms were assessed with the Spanish revised
version of the Somatic Symptoms Scale (ESS-R) created by
Sandín and Chorot (1995). This instrument lists referred
symptoms over the last 2 years and is composed of 80 items
focused on immunological, cardiovascular, respiratory, gas-
trointestinal, neurosensory, muscular, dermatological, and
genital-urinary complaints, as well as female reproductive
system complaints in the case of women. The total score of
symptoms is also provided. Each scale is composed of ten
items ranked on a five-point Likert scale from 0, “never,” to 4,
“more than five times in the last 2 years,” with reliability
coefficients ranging from 0.79 to 0.84.
Perceived general health was assessed with a shorter 28-
item version of the General Health Questionnaire (GHQ-28)
designed by Goldberg and Hillier (1979). Responses are
scored on a four-point Likert scale from 0, “better than usual,”
to 3, “worse than usual.” The items are grouped into four
scales: somatic symptoms, anxiety and insomnia, social dys-
function, and severe depression, and there is also a total score
of self-perceived general health, all having Cronbach’s alpha
higher than 0.92.
Depressive symptomatology was evaluated by the Beck
Depression Inventory (BDI, Beck and Steer 1993). This ques-
tionnaire consists of 21 self-report items that refer to emotion-
al, cognitive, and somatic aspects of depression mood. Each
item is ranked on a four-point Likert scale and evaluates
intensity and severity of symptoms with a reliability coeffi-
cient of 0.83.
Cortisol Measures
Salivette tubes and a dental cotton roll (Sarstedt,
Rommelsdorf, Germany) were employed to collect saliva
samples for both afternoon cortisol and CAR. In both cases,
participants were instructed to abstain from eating, drinking,
smoking, or brushing their teeth before collecting the samples,
Table 1 Evaluation times during the application of the MBSR program
Pre-treatment Mid-treatment Post-treatment
Time Pre-evaluation Pre-evaluation Pre-evaluation
15min before
session
Mood profiles Mood profiles Mood profiles
STAI-S STAI-S STAI-S
POMS POMS POMS
STAXI-2 STAXI-2 STAXI-2
Cortisol sample
pre-1
Cortisol sample
pre-1
Cortisol sample pre-1
5 min before
session
Cortisol sample
pre-2
Cortisol sample
pre-2
Cortisol sample pre-2
2 h Session 1 Session 2 Session 3 Session 4 Session 5 Session 6 Session 7 Session 8 Session 9
Post-evaluation Post-evaluation Post-evaluation
0 min after
session
Mood profiles Mood profiles Mood profiles
STAI-S STAI-S STAI-S
POMS POMS POMS
STAXI-2 STAXI-2 STAXI-2
Cortisol sample
post-3
Cortisol sample
post-3
Cortisol sample post-3
15 min after
session
Cortisol sample
post-4
Cortisol sample
post-4
Cortisol sample post-4
30 min after
session
Health status Health status Health status
ESS-R ESS-R ESS-R
GHQ GHQ GHQ
BDI BDI BDI
Cortisol sample
post-5
Cortisol sample
post-5
Cortisol sample post-5
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as noted above. Moreover, in the case of samples of CAR,
participants were instructed how to store saliva samples and
record the exact time of saliva collection. CAR was assessed
on two consecutive days using four saliva samples.
Researchers provided verbal and written instructions about
the details concerning the collection of the first saliva sample
immediately after awakening and subsequent samples 30, 45,
and 60 min later (samples 1, 2, 3, and 4, respectively). To
encourage and assess adherence to the sampling protocol,
participants were asked to complete a time sheet recording
when they woke up and when they collected the saliva sam-
ples. The CAR was calculated as an average salivary cortisol
level at each of the time points over two consecutive days. In
addition, participants were asked to take note of their level of
energy, expectations about the day, and other variables such as
consumption of stimulants or alcohol the day before, any
smoking the day before, and their number of hours of sleep.
All saliva samples were frozen at −20 °C immediately on
arrival at the laboratory and were subsequently analyzed by
radioimmunoassay (RIA), using a cortisol Coat-A-Count kit
(DPC-Siemens Medical Solutions Diagnostics) which has a
1.0 nmol/L sensitivity and morning reference values of be-
tween 1.38 and 57.66 nmol/L. All samples were analyzed in
duplicate, and the samples of the same subject were
included in the same assay. Although the variation co-
efficient necessary for replication was set at 8 %, the
maximum intra- and inter-assay variation coefficients
obtained were 4.3 and 5.2, respectively.
Care Status
Caregivers’ feelings of burden were evaluated using the Zarit
Burden Inventory (ZBI) created by Zarit et al. (1980). This
instrument is composed of 22 items ranked on a five-point
Likert scale from 0 (never) to 4 (nearly always) with a max-
imum score of 88. The reliability coefficient is 0.92. The items
are related to health, social and personal life, and interpersonal
relationships in the context of caring for individuals with
functional and behavioral problems. Higher scores indicate a
higher burden.
The degree of autism of the care recipient was also
assessed; for this, we used the Autism Spectrum Quotient
(AQ) developed by Baron-Cohen et al. (2006). This question-
naire was answered by caregivers and is composed of 50 items
ranged on a four-point Likert scale with a reliability coeffi-
cient higher than 0.76. A higher score indicates a higher
degree of autism with a maximum of 50.
Data Analysis
For the analysis of the frequencies of the socio-demographic
variables, chi-squared statistics were used. Mann-Whitney U
tests were performed to explore differences between
caregivers and non-caregivers in demographic and anthropo-
metric variables (age and body mass index) and factors po-
tentially related to cortisol levels (medication, alcohol, tobac-
co, and psychoactive substance consumption before saliva
collection). Due to the small sample size, non-parametric
Friedman tests were conducted in order to analyze differences
in afternoon Csal levels from pre-session to 0, 15, and 30 min
post-session. This type of analysis was also employed to
analyze differences in self-reported health measures between
pre-, mid-, and post-treatment. Post hoc analyses were con-
ducted with the Wilcoxon signed-rank test, with Bonferroni
adjustments for multiple comparisons. The Wilcoxon signed-
rank test was also employed to analyze differences between
pre- and post-session scores on the mood questionnaires. For
self-reported health and mood profiles, change scores were
calculated: in the case of self-reported health, change scores
were calculated as the scores post-treatment minus those pre-
treatment, while change scores for mood profiles were calcu-
lated as the scores post-session minus those pre-session. The
magnitude of the afternoon Csal response was estimated by
the area under the curve with respect to the increase (AUCi),
which was calculated using the trapezoid formula as previ-
ously described (Pruessner et al. 2003). TheMann-WhitneyU
test was also employed to analyze differences between groups
in the AUCi of Csal and change scores. Data analyses were
carried out using SPSS 21.0 software (IBM SPSS), and
p values ≤0.05 were considered significant. Values in the
tables are expressed as mean±SD.
Results
No differences were found between groups in socio-
demographic variables. Descriptive data for all participants
and for each group are summarized in Table 2.
With regard to the CAR, Csal responses from awakening to
30 min later for all participants were 3.80 nmol/L in the pre-
treatment, 5.07 nmol/L in the mid-treatment, and
3.32 nmol/L in the post-treatment measurements. All
of the responses were within the range proposed as
normal (2.5 nmol/L), and no differences were found
between pre-, mid-, and post-treatment.
Does Each Evaluated MBP Session Affect Mood
Disturbances and Csal? Are the Effects More Pronounced
in Caregivers?
In order to analyze the effectiveness of the evaluated sessions
of the program (pre-, mid-, and post-treatment) in reducing
mood disturbances and Csal levels, analyses were conducted
with the whole sample and for each group separately.
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Analyzing the whole sample, significant changes were found
in afternoon Csal from pre- to post-session at all time points
evaluated [χ2 (3)=27.324, p=0.0001; χ2 (3)=30.879,
p=0.0001; and χ2 (3)=21.000, p=0.0001, pre-, mid-, and
post-treatment, respectively]. Post hoc analysis was conducted
using the Wilcoxon signed-rank tests with Bonferroni adjust-
ments applied, considering results significant at p<0.008.
There were significant differences between Csal levels pre-
session and 0 min post-session (Z=−2.903, p=0.004;
Z=−3.110, p=0.002; and Z=−3.041, p=0.002, pre-, mid-,
and post-treatment, respectively), 15 min post-session
(Z=−3.059, p=0.002; Z=−3.180, p=0.001; and Z=−3.110,
p=0.002, pre-, mid-, and post-treatment), and 30 min post-
session (Z=−3.061, p=0.002; Z=−3.180, p=0.001; and
Z=−2.970, p=0.003, pre-, mid-, and post-treatment, respec-
tively). In all cases, Csal levels were higher pre-session than 0,
15, and 30 min post-session. Regarding mood profiles, signif-
icant changes from pre- to post-session were found in the pre-
treatment session for anxiety (Z=−2.944, p=0.003), feelings
of anger (Z=−2.070, p=0.038), depression (Z=−2.032,
p=0.42), cholera (Z=−2.060, p=0.039), fatigue (Z=−3.101),
tension (Z=−2.321, p=0.020), and total mood (Z=−2.516,
p=0.012). Mid-treatment, changes from pre- to post-session
were found for anxiety (Z=−2.121, p=0.034), feelings of
anger (Z=−2.121, p=0.034), fatigue (Z=−2.657, p=0.008),
tension (Z=−2.532, p=0.011), and total mood (Z=−2.345,
p=0.019). Finally, post-treatment, changes were found in
cholera (Z=−2.060, p=0.039), fatigue (Z=−1.992,
p=0.046), and total mood (Z=−2.555, p=0.011). For all of
the evaluated variables, post-session scores were lower than
pre-session scores.
As noted above, the same analyses were conducted in each
group separately. For caregivers, differences in afternoon Csal
were found for all evaluated sessions [χ2 (3)=15.235,
p=0.002; χ2 (3)=14.667, p=0.002; and χ2 (3)=13.881,
p=0.003, pre-, mid-, and post-treatment, respectively].
However, no significant effects were found in the post hoc
analyses. In the case of mood profiles, pre-treatment, there
Table 2 Mean and standard deviation (SD) and frequency and percentage in demographic characteristics in caregivers, non-caregivers, and total sample
Variable/characteristics Caregivers (N=6) Non-caregivers (N=7) Total sample (N=13)
Gender Male 1 (16.7 %) 0 (0 %) 1 (7.7 %)
Female 5 (83.3 %) 7 (100 %) 12 (92.3 %)
Age 44.33±5.24 48±2.70 46.30±4.32
Body mass index (BMI) 25.48±6.65 24.24±5.21 24.81±5.69
Phases of the menstrual cycle Luteal 4 (80 %) 2 (28.6 %) 6 (46.2 %)
Follicular 0 (0 %) 2 (28.6 %) 2 (15.4 %)
Amenorrhea 1 (20 %) 3 (42.9 %) 4 (30.8 %)
Marital status Married 6 (100 %) 4 (66.7 %) 10 (83.3 %)
Widowed 0 (0 %) 2 (33.3 %) 2 (16.7 %)
Educational level Basic 1 (16.7 %) 0 (0 %) 1 (8.3 %)
Advanced 1 (16.7 %) 0 (0 %) 1 (8.3 %)
University 4 (66.7 %) 6 (100 %) 10 (83.3 %)
Source of income Pension 1 (16.7 %) 0 (0 %) 1 (8.3 %)
Job 3 (50 %) 6 (100 %) 9 (75 %)
Others 2 (33.3 %) 0 (0 %) 2 (16.7 %)
Use of cigarettes Yes 2 (33.3 %) 0 (0 %) 2 (16.7 %)
No 4 (66.7 %) 6 (100 %) 10 (83.3 %)
Care status
Years of evolution of care 10±6.98
Time weekly caring (h) 30.44±34.92
Care burden index 49.33±21.15
Characteristics of patient
Diagnosis of patient Autism 4 (66.7 %)
Asperger 2 (33.3 %)
Gender Male 4 (66.7 %)
Female 2 (33.3 %)
Age 15±6.48
Autism quotient (AQ) 29.83±5.26
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were reductions in anxiety (Z=−2.201, p=0.028), fatigue
(Z=−2.226, p=0.026), tension (Z=−2.023, p=0.043), and
total negative mood (Z=−2.023, p=0.043), while reductions
were found mid-treatment in anxiety (Z=−2.060, p=0.039),
tension (Z=−2.214, p=0.027), and total negative mood
(Z=−1.997, p=0.043) and post-treatment session only in anx-
iety (Z=−2.201, p=0.028). For non-caregivers, differences in
afternoon Csal were also found for all sessions evaluated
[χ2 (3)=12.176, p=0.007; χ2 (3)=16.355, p=0.001; and χ2
(3)=8.732, p=0.033, pre-, mid-, and post-treatment, respec-
tively], but again, differences did not reach significance in the
post hoc analyses. For mood profiles, anxiety (Z=−1.992,
p=0.046) and fatigue (Z=−2.226, p=0.026) showed a signif-
icant reduction in the pre-treatment session and only anxiety
also showed a significant reduction post-treatment
(Z=−2.201, p=0.028), while no significant changes were
found in any mood state mid-treatment (Fig. 1).
With the aim of comparing the magnitude of the reductions
in negative mood and afternoon Csal between caregivers and
non-caregivers, change scores for mood profiles and AUCs of
the afternoon Csal levels were compared between groups. No
differences were found in any of the mood profile change
scores. On the other hand, differences were found in AUCs of
the afternoon Csal levels post-treatment (U=5, p=0.022),
with caregivers presenting a greater reduction in Csal than
non-caregivers (Fig. 2).
Does the Whole MBP Program Affect Health?
Are the Effects More Pronounced in Caregivers?
As in the previous case, differences in self-reported health
between evaluated sessions have been analyzed in the whole
sample and for each group separately. In the total sample,
significant changes were found in depressive symptomatology
[χ2 (2)=15.854, p=0.0001]. Again, post hoc analysis was
conducted using the Wilcoxon signed-rank tests with
Bonferroni adjustments applied, in this case p<0.016 being
considered significant. There were significant differences be-
tween pre- and mid-treatment (Z=−2.538, p=0.011) and be-
tween pre- and post-treatment (Z=−2.937, p=0.003), with
higher rates of depressive symptomatology pre-treatment than
either mid- or post-treatment.
Regarding somatic symptoms, differences were found in
immunological [χ2 (2)=6.682, p=0.035], cardiovascular
[χ2 (2)=8.667, p=0.035], gastrointestinal [χ2 (2)=12.400,
p=0.002], neurosensory [χ2 (2)=6.711, p=0.035], muscular
[χ2 (2)=16.044, p=0.0001], dermatological [χ2 (2)=15.116,
p=0.001], female reproductive system [χ2 (2)=13.613,
p=0.001], and total [χ2 (2)=14.596, p=0.001] symptoms.
Post hoc analysis showed differences between pre- and mid-
treatment for gastrointestinal (Z=−2.398, p=0.016), muscular
(Z=−2.762, p=0.006), neurosensory (Z=−2.555, p=0.11),
dermatological (Z=−2.946, p=0.003), and total (Z=−2.491,
p=0.013) symptoms. Differences between pre- and post-
treatment were found in muscular (Z=−3.065, p=0.002), gas-
trointestinal (Z=−2.807, p=0.005), dermatological
(Z=−2.823, p=0.005), female reproductive system
(Z=−2.536, p=0.011), and total (Z=−2.981, p=0.003)
Fig. 1 Negative mood (POMS
Total Score) pre and post session
in pre, mid and post-treatment for
caregivers and noncaregivers
Fig. 2 AUC of afternoon Csal levels in pre, mid and post-treatment for
caregivers and non-caregivers. *p<.05
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symptoms. Only in the case of cardiovascular (Z=−2.588,
p=0.010) and total (Z=−2.551, p=0.011) symptoms were
differences also found between mid- and post-treatment. For
all of the symptoms evaluated, participants reported higher
levels of symptoms pre-treatment than either mid- or post-
treatment. In the case of cardiovascular and total symptoms,
participants also reported higher levels of symptoms mid-
treatment than post-treatment.
For self-perceived general health, significant differences
were observed in somatic symptoms [χ2 (2)=14.609,
p=0.001], anxiety and insomnia [χ2 (2)=18.426, p=0.000],
social dysfunction [χ2 (2)=15.048, p=0.001], and severe
depression [χ2 (2)=6.333, p=0.042]. Post hoc analyses iden-
tified differences between pre- and mid-treatment in somatic
symptoms (Z=−2.556, p=0.011), anxiety and insomnia
(Z=−3.186, p=0.001), social dysfunction (Z=−2.824,
p=0.005), and self-perceived general health (Z=−2.812,
p=0.005). Differences were also found between pre- and
post-treatment in somatic symptoms (Z=−3.076, p=0.002),
anxiety and insomnia (Z=−3.045, p=0.002), social dysfunc-
tion (Z=−2.814, p=0.005), and self-perceived general health
(Z=−3.045, p=0.002).
Conducting the same analyses in caregivers alone, differ-
ences were found in depressive symptomatology
[χ2 (2)=10.182, p=0.006], as well as in immunological [χ2
(2)=6.091, p=0.048], cardiovascular [χ2 (2)=5.818,
p=0.050], gastrointestinal [χ2 (2)=6.636, p=0.036], neuro-
sensory [χ2 (2)=7.636, p=0.022], muscular [χ2 (2)=7.000,
p=0.030], dermatological [χ2 (2)=9.238, p=0.010], and fe-
male reproductive system [χ2 (2)=8.000, p=0.018] symp-
toms. In the case of self-perceived general health, significant
differences were found in somatic symptoms [χ2 (2)=7.000,
p=0.030], anxiety and insomnia [χ2 (2)=6.522, p=0.038],
and social dysfunction [χ2 (2)=9.333, p=0.009]. For non-
caregivers, differences were found in depressive symptom-
atology [χ2 (2)=6.000, p=0.05], as well as gastrointestinal
[χ2 (2)=7.630, p=0.022], muscular [χ2 (2)=10.320,
p=0.006], dermatological [χ2 (2)=7.923, p=0.019], female
reproductive system [χ2 (2)=7.111, p=0.029], and total [χ2
(2)=11.308, p=0.004] symptoms. Factors of self-perceived
general health, namely somatic symptoms [χ2 (2)=9.818,
p=0.007], anxiety and insomnia [χ2 (2)=12.333, p=0.002],
social dysfunction [χ2 (2)=6.333, p=0.042], and self-
perceived general health [χ2 (2)=11.083, p=0.004] also
showed significant differences. However, no significant dif-
ferences were found in post hoc analyses in either of the two
groups (Table 3).
As with mood states, change scores for self-reported health
measures were compared between caregivers and non-
caregivers. Change scores for respiratory (U=5, p=0.041),
neurosensory (U=3, p=0.015), and total (U=7, p=0.05)
symptoms were different between groups, being higher in
caregivers than non-caregivers.
Discussion
Our results suggest the value of the MBP as an effective
intervention for reducing health complaints and mood distur-
bances, in both caregivers and non-caregivers. Specifically,
there were lower levels of depressive and somatic symptoms
after the program, showing a progressive reduction during the
intervention. With this progressive reduction, participants’
self-perceived general health improved. The whole program
had a positive effect on health in all participants, and each
session evaluated independently reduced anxiety, negative
mood, and Csal as well—although this effect was more pro-
nounced in caregivers. Specifically, the fall in Csal levels
during the post-treatment session was more marked in care-
givers than in non-caregivers. In this regard, caregivers could
be more sensitive to the effects of the exercises and meditation
practiced during the sessions. This would then explain the
greater reduction in afternoon Csal levels in this group.
Previous research has demonstrated that caregivers of people
with ASDs have high daily levels of negative emotions (Smith
et al. 2010), and these are mainly explained by challenges
associated with the care situation (Ludlow et al. 2012; De
Andrés-García et al. 2013). In this context, meditation and the
types of exercises carried out during the sessions seem to
significantly reduce Csal levels and mood disturbances. As
noted by other authors, cortisol is a reliable and sensitive
indicator of the influence of meditation on the functioning of
the hypothalamic-pituitary-adrenal axis (Matousek et al.
2010). For this reason, our results seem to reinforce the idea
that caregivers are more sensitive to theMBP sessions than the
general non-chronically stressed population. Summative ex-
planations could be related to the greater motivation and
implication of caregivers in the MBP program, which proba-
bly affects the marked reduction in afternoon Csal levels
observed in caregivers.
With regard to self-reported health, depressive and somatic
symptoms diminished markedly over the program, especially
in caregivers, who showed greater reductions in respiratory,
neurosensory, and total somatic symptoms. Together with
these specific reports, participants had better self-perceived
general health after finishing the program. In accordance with
these results, recent studies have demonstrated that mindful-
ness interventions are effective for reducing depressive symp-
tomatology and health complaints in clinical and healthy
populations (Keng et al. 2011; Klainin-Yobas et al. 2012).
The underlying mechanism for explaining these effects is
unclear; nevertheless, several explanations have been sug-
gested (Hölzel et al. 2011). Specifically, training mindfulness
by an intervention program could increase the mindfulness
trait in individuals through the effects of continuous medita-
tion and exercise (Kabat-Zinn 2005; Keng et al. 2011). In
relation to this, some authors have proposed that an increase in
trait mindfulness is beneficial for chronic conditions, such as
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depression or chronic diseases (Ghasemipour et al. 2013;
Keng et al. 2011). Although there is no consensus in the
literature about the definition of trait mindfulness, Brown
and Ryan (2003) defined this trait as “the general tendency
of individuals to be attentive to and aware of experiences in
daily life.” Previous correlational studies have found this trait
to be related positively to vitality and positive affect (Brown
and Ryan 2003) and negatively to depression, negative affect,
and difficulties in emotional regulation (Baer et al. 2006; Cash
and Whittingham 2010; Giluk 2009). Furthermore, experi-
mental studies have found that trait mindfulness operates as
a mediator between the effectiveness of mindfulness interven-
tion and positive outcomes (Keng et al. 2011). One of the most
important factors in caregivers could be living in the
present moment with non-judgmental acceptance, which
is closely related to low levels of rumination and worry
as it blocks the mental processes of anticipation. Some
authors have suggested that this mechanism may operate
in caregivers of people with dementia, taking into ac-
count that they could be involved in rumination pro-
cesses related to past events before the disease and
events in the future related to the course of the demen-
tia. This last issue could be especially relevant in care-
givers of people with ASDs, since one of the greatest
worries of this population is the future of their affected
offspring (Phelps et al. 2009).
Training in acceptance, another component of MBP,
teaches caregivers to accept the situation and the chronic
character of their offspring’s developmental disability.
Acceptance allows the situation to be perceived anew, as well
as enables positive reappraisal and non-reactivity to inner
experiences (Shapiro et al. 2006). Helping individuals to
discuss and find different ways of coping with the daily
challenges associated with the care situation could promote
alternative views of this situation and ways of dealing with it.
In a care context, this would be an essential mechanism for
reducing stress and improving well-being through reappraisal
processes. This could be proposed as another mechanism to
explain the efficacy of this type of intervention as it enables
caregivers to regulate negative emotions and develop adaptive
coping processes.
This preliminary study entails an advance in the compre-
hension of the effects of MBP interventions on general health,
as it includes biological markers together with self-perceived
measures. Nevertheless, some limitations must be addressed.
The main limitations are the sample size and the lack of a
waiting list control design, fundamentally in the case of care-
givers, which limit our ability to draw conclusions about
causality. Alternative explanations of the greater reduction in
Csal levels and somatic symptoms in caregivers could involve
a manifestation of the regression to the mean effect (Barnett
et al. 2005). This effect is especially relevant in repeated
Table 3 Scores (mean and standard deviation) in self-reported health (depressive symptomatology, somatic symptoms, and perceived general health) in
pre, mid, and post-treatment for caregivers and non-caregivers separately
Pre-treatment Mid-treatment Post-treatment
Caregivers Non-caregivers Caregivers Non-caregivers Caregivers Non-caregivers
Depressive symptomatology 10.33±5.35 7.85±9.37 3.83±2.85 2.42±3.40 3.33±3.32 0.71±0.75
Somatic symptoms
Immunological 11.50±5.31 6.50±4.72 5.33±3.07 5±4.09 2.83±1.94 4.16±4.62
Respiratory 13.16±4.99 6.16±3.43 6±4.14 5.66±4.45 4.50±4.96 5.66±7.55
Cardiovascular 8±4.93 3.16±2.99 4.16±5.49 3.50±3.39 2±3.52 1.83±2.85
Gastrointestinal 15.83±7.49 10.16±10.96 9±4 5±4.69 6.33±5.88 5±6.78
Neurosensory 16.16±5.77 5.33±3.07 7.16±6.73 3.50±3.39 6.66±6.12 4.83±5.03
Genital-urinary 13±5.44 4.83±5.11 5.33±6.31 6.50±7.39 3.83±5.56 3.83±4.30
Muscular 20.33±4.27 13.33±7.99 9.33±8.18 10±8.29 8±7.15 6.66±4.08
Dermatological 11.83±4.95 6.33±7.73 4.50±4.63 3.50±6.65 4.83±5.45 5.16±7.54
Female reproductive 13.33±10.50 14.50±8.06 6.33±6.77 10±7.77 4±6.03 6.33±6.34
Total symptoms 123.16±28.75 70.33±34.93 57.16±35.14 52.66±31.42 43±31.65 43.50±37.90
Perceived general health
Somatic symptoms 6.33±3.72 6.28±5.15 3.66±2.94 2.85±2.19 1.66±2.06 2.57±1.71
Anxiety and insomnia 6.50±4.03 8.42±5.41 1.50±0.83 1.85±2.03 1.16±1.16 1.85±2.19
Social dysfunction 5.33±3.38 6.42±2.99 3±2 4.28±2.56 1.83±1.72 3.71±1.97
Severe depression 1.16±1.60 2.57±4.31 0.16±0.40 0.14±0.37 0.16±0.40 0.28±0.48
Total perceived health 10.66±4.45 11±7.32 5.16±2.56 5.28±3.77 3.33±3.14 5.14±3.97
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measures analysis in samples with baseline scores extremely
different from the population mean. In this case, caregivers are
at risk of presenting higher initial levels of symptoms and
Csal, due to their stress condition, compared to non-
caregivers. In this sense, this effect would explain participants
with high levels of symptoms at baseline generally improving
more than those with low symptoms. Hence, the greater
reductions observed in the caregivers could be explained by
this phenomenon, resulting in a statistical tendency of the
initial scores in caregivers to approach the mean. Future
studies with larger numbers of caregivers and controls would
allow other types of statistical analysis to be conducted,
avoiding these confounding effects.
Moreover, no measures of trait mindfulness have been
evaluated. It would also be interesting to analyze the effects
of the program on this trait in future research. The fact that
only the experimental group included a man, the controls all
being women, could also influence the results obtained, and
the possible differences between genders in the effectiveness
of MBP have not been controlled for in the analysis. Another
limitation is the lack of burden measures after the MBP
program, even though previous research has found a mindful-
ness intervention to have little effect on burden (Whitebird
et al. 2012).
On the other hand, the wide range of variables evaluated
(including biological markers of health) and the high rate of
attendance and adequate response of the participants during
the program provide this study with a high level of validity to
assess the effectiveness of the MBP intervention. These latter
factors are notable as caregivers typically lack time and have
difficulties in following an established timetable for partici-
pating in any intervention. Overall, we consider that
these factors make the data that we have obtained
particularly valuable.
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